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Abstract 
Aim: This study examined the effects of prenatal alcohol exposure on childhood development 
trajectories in a rural South African community between 2003 and 2008.  
Methods: We assessed 121 children at 7-12 months (year one) and 5-6 years (year five) using 
the Griffiths Mental Developmental Scales – Extended Revised, which measures sensorimotor, 
cognitive and social development, with lower scores indicating developmental delay. We also 
interviewed their mothers or caregivers. Three groups were identified: 29 with fetal alcohol 
syndrome (FAS) or partial FAS (pFAS), 57 more who had been exposed to alcohol and 35 
controls who had not.  
Results: The scale’s total score was higher in the controls than in the FAS/pFAS group at years 
one and year five and in the alcohol exposed group at year five. Many groups’ trajectories 
declined when compared with global norms, but the trajectories in the FAS/pFAS and the 
alcohol exposed groups declined more than the controls for eye-hand and performance and total 
score. Earlier pregnancy recognition in the FAS/pFAS group correlated strongly (r= -0.77) with 
higher GQ in year five.  
Conclusion: FAS/pFAS and prenatal alcohol exposure affected the Griffiths scores more than 
the control group. Efforts are needed to detect pregnancy early and reduce alcohol exposure. 
Keywords: developmental trajectories; early childhood development; foetal alcohol syndrome; 
prenatal alcohol exposure; South Africa 
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KEY NOTES 
 We examined the effects of prenatal alcohol exposure on childhood development 
trajectories in a rural South African community between 2003 and 2008 using the Griffiths 
Mental Developmental Scales – Extended Revised.  
 Our prospective study of 121 children showed heavy maternal alcohol consumption 
affected overall development at 7-12 months, with lower levels of alcohol affecting higher order 
abilities at 5-6 years.  
 Efforts are needed to detect pregnancy early and reduce alcohol exposure. 
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INTRODUCTION 
Prenatal alcohol exposure can cause devastating structural and functional abnormalities in the 
developing fetus, which manifests as cognitive and developmental deficits in children. Heavy 
prenatal alcohol exposure, especially binge drinking (1,2), is classically associated with fetal 
alcohol spectrum disorder (FASD), which encompasses a continuum of physical, cognitive and 
behavioural outcomes (2-4). These outcomes include lowered intellectual ability (1,4,5) and 
deficits in language (4,6), motor skills (7,8) attention (9) and behaviour (10).  
Functional deficits in areas of higher order cognition, such as executive functions, are commonly 
described in children prenatally exposed to alcohol and these include planning, organising, 
sequencing, problem solving (11,12) and working memory (8,13). These cognitive deficits 
reflect the fundamentals of learning and may even occur in the absence of facial features 
associated with fetal alcohol syndrome (FAS) or partial fetal alcohol syndrome (pFAS). In this 
situation the link between cause and effect makes it difficult to identify non-syndromic alcohol 
exposed children (2,4). While the amount and timing of alcohol intake is an important 
determinant of FASD outcomes, there is evidence that individual susceptibility and other risk 
factors play a big role. 
Within the context of early childhood development, it is clear that a complex interplay of factors, 
in addition to alcohol exposure, are critical determinants of child outcome. Importantly, negative 
consequences of the cumulative effects of socio-economic deprivation on development may 
accrue over time (14). Other factors include prenatal and postnatal nutrition, birth weight, 
maternal age, maternal body mass index, parity, maternal stress and depression, a family history 
of neurodevelopmental disorders, parenting styles, neglect and general lack of stimulation (15-
17).  
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While considerable research exists describing the developmental deficits of children exposed to 
heavy prenatal alcohol use, as described above, there is surprisingly little data available on early 
developmental profiles and trajectories of children with varying degrees of prenatal alcohol 
exposure in low-income and middle-income countries. The study provided a unique opportunity 
to assess early developmental domains in a poorly-resourced population that we knew had a high 
prevalence of FASD. This study aimed to compare the developmental trajectories of children 
with FAS/pFAS, children who were exposed to alcohol during pregnancy but did not meet the 
criteria for FAS/pFAS and controls whose mothers did not drink during pregnancy. Our special 
focus was on the alcohol exposed group. The study also assesses the role of other factors 
associated with poor developmental outcome.  
METHODS 
Participants were recruited, between 2003 and 2008, from a sheep farming area in the Upper 
Karoo region of the Northern Cape, once the largest railway junction in South Africa. When 
railway operations were significantly reduced due to route restructuring, the high unemployment 
and concomitant socio-economic deprivation that occurred as a result contributed to the already 
high levels of alcohol abuse in the area. This area of South Africa is well known to researchers in 
the field of FASD, as it has one of the highest reported incidences of FASD in the world and this 
has been described in a school-entry population (3). 
Data for this study were drawn from a larger FASD prevention study in the Northern Cape (18). 
This analysis, followed the study children up to five years of age, extending previous data when 
the children were between 7-12 months of age and 17-21 months of age (18,19). Written 
informed consent was obtained from the mothers’ at all three points. The mothers of 500 children 
born in the local hospital between 2002 and 2003 were invited to participate. Of those children 
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born, 394 were assessed at 7-12 months of age, year one and 135 returned when they were 
between five to six years of age, year five (Figure 1). Differences in the sample size between 
years one and five were mostly due to resource constraints, which precluded the selection of 
more control participants, and this meant that 247 were not invited back at year five. The loss of 
seven participants because of death or mobility issues and 19 with missing data further reduced 
the sample size (Figure 1). At years one and five, the participants were evaluated at a local 
community centre, by two paediatricians with training in medical genetics, for dysmorphic 
features and neurological signs associated with FAS or pFAS (2). 
A semi-structured questionnaire, piloted within the local population, was administered to 
biological mothers at year one, by a trained interviewer or neuropsychometrist (20). Some 
mothers were interviewed at a later assessment between 17-21 months of age. Where the mothers 
died or were untraceable, shorter proxy interviews were conducted with the primary caregiver. 
The tool elicited maternal demographic and lifestyle information, such as the occurrence and 
amount of maternal drinking and smoking. A history of maternal alcohol consumption in 
pregnancy was obtained through a maternal interview using a timeline follow-back method (2). 
Referrals were made to specialist services where necessary and feedback on the child’s 
development was provided to families. The study was approved by the University of the 
Witwatersrand Ethics Committee for Research on Human Subjects (numbers M01/11/20; 
M09/02/22). 
Inclusion in this analysis depended on the child having completed both clinical and 
neurodevelopmental assessments at year one and five and the mother having completed a 
maternal interview. A final diagnosis of FAS and pFAS was made at the year five assessment, 
based on the revised Institute of Medicine criteria (2). In brief, a diagnosis of FAS required the 
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presence of at least two of three characteristic facial features, namely short palpebral fissures 
(<10th percentile), thin vermilion border and, or, smooth philtrum of the lip, as well as growth 
deficiency – based on ≤10th percentile for height and weight, or head circumference - and 
evidence of central nervous system abnormalities. A pFAS diagnosis required at least two of 
three facial features listed above as well as either: growth deficiency, evidence of central nervous 
system abnormalities and, or, unexplained cognitive/behavioural abnormalities. Although the 
clinical diagnoses of both FAS and pFAS are considered distinctive in the absence of confirmed 
maternal alcohol consumption during pregnancy (2), our criteria required a history of alcohol use 
in pregnancy.  
The alcohol exposed group comprised children who were non-symptomatic for FAS/pFAS 
features, but whose mothers confirmed drinking prior to the recognition of their pregnancy or at 
any point during their pregnancy. The controls consisted of participants with no evidence of 
clinical FAS/pFAS features and no reported alcohol exposure during pregnancy. Children were 
assigned to one of the three groups (Figure 1): 29 (24%) in the FAS/pFAS group, 57 (47%) in 
the alcohol exposed group and 35 (29%) in the controls group. Of the 29 children diagnosed with 
FAS/pFAS at year five, four (14%) had been classified as alcohol exposed at year one and just 
one changed from a FAS/pFAS diagnosis at year one to a non-exposed case at year five.  
<<Insert Figure 1>> 
Neurodevelopmental study measures 
The Griffiths Mental Developmental Scales - Extended Revised (GMDS-ER) assesses three key 
developmental domains over six scales from infancy to middle childhood, namely: sensorimotor 
development, which focuses on gross and fine motor coordination, as measured by the locomotor 
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and eye-hand scales; cognitive development associated with higher order abilities such as 
manipulation, problem solving and reasoning, measured by the language, performance and 
practical reasoning scales and social development, measured by the personal-social scale (21). 
The general quotient (GQ), which determines overall development, is a composite of these six 
subscale scores. Means range between 99.87 and 100.46, with standard deviation scores from 
0.58 to 17.43 (21). A standard score of 100 would place the child’s performance within the 
average range whereas a score below 70 (<2 standard deviations) would indicate a significant 
degree of developmental delay (22). Age equivalents or mental age, based on tables from the 
analyses manual, were used in conjunction with the chronological age and plotted as 
developmental trajectories for the total GQ and each subscale. The only exception was the 
practical reasoning scale, as this was only measured at year five. Age-appropriate versions of the 
GMDS-ER measured developmental functioning at years one and five, with prematurity 
corrected at year one. The GMDS-ER was developed in the United Kingdom and although it 
does not provide normal measures for South African children, it has been extensively used to 
assess the development of local children in the country (22,23). Existing Afrikaans and Xhosa 
translations were used. The developmental outcomes of the GMDS-ER subscales were not used 
for the diagnosis of FAS/pFAS. Although a new third edition of the tool has since been 
developed, previous versions of the tool assess similar constructs of childhood development.  
Statistical analyses 
Analyses were carried out using Intercooled Stata 12.1 (Stata Corporation, Texas, USA). 
Continuous data across the three groups were analysed using the Kruskal–Wallis analysis of 
variance for non-normal variables and one way ANOVA for normally-distributed variables. 
Where significant differences were observed across the groups, further post-hoc analyses were 
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carried out using Mann-Whitney U and Student’s t-tests, to compare differences between the 
controls and alcohol exposed groups and between controls and FAS/pFAS groups. Frequency 
distributions and chi-square tests were used for analysing the categorical data. Pearson’s 
correlation coefficients identified univariate linear associations between the normally-distributed 
variables, birth weight and the GMDS-ER subscale scores, as well as the associations between 
the year one and year five GMDS-ER subscale scores for the three groups. A series of 
Spearman’s correlation coefficients (r) were used to detect univariate associations between all 
other non-normal variables and the GMDS-ER subscale scores, for outcomes at both year one 
and year five for each group. Finally, multiple linear regressions were used to identify factors 
associated with total GQ scores at years one and five. The model selection was based on 
backward elimination of non-significant factors (p>0.05), the clinical significance of factors 
based on existing evidence and the relative quality of the model as measured by the Akaike 
Information Criterion. Alcohol use during pregnancy was excluded from the multivariate 
regression model, as it is a proximal variable on the causal chain between FAS/pFAS and 
neurological outcomes. 
RESULTS 
The sample characteristics, by study group are shown in Table 1. As expected, infants diagnosed 
with FAS/pFAS were smaller in terms of length and head circumference at birth and much more 
likely to be premature: 31% versus 3% of controls and 12% of alcohol exposed subjects. They 
were also much more likely to be underweight at birth, defined as ≤2.5kg: 64%, versus 18% of 
controls and 24% of alcohol exposed subjects. Significant anthropometric differences continued 
between the groups at years one and five (p<0.001). For many of the indices measured, including 
alcohol units per week during pregnancy, the levels in the alcohol exposed group were midway 
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between those of the FAS/pFAS subjects and the controls. For example, 54% of the mothers of 
alcohol exposed children smoked during pregnancy (30/56), about equidistant from the levels in 
the controls (17%, 6/35) and FAS/pFAS women (76%, 22/29).  
<<Insert Table 1>> 
Group differences 
In terms of overall development, the total GQ means shown in Table 2 indicated no significant 
differences between the control and alcohol exposed groups at year one, but notable differences 
by year five (p=0.026). The subscales which contributed to the decline at year five included poor 
eye-hand coordination, performance and practical reasoning. The mean scores were numerically 
lower than the controls for the FAS/pFAS group over all domains at both time points, when 
compared to the alcohol exposed and control groups.  
<<Insert Table 2>> 
Effects of prenatal alcohol exposure on developmental trajectories 
Within the FAS/pFAS group, language, eye-hand coordination and performance deteriorated the 
most over time and at approximately the same rate (Figure 2). While locomotor abilities 
improved by year five, personal-social skills remained fairly constant. Similar patterns of 
development were observed in the alcohol exposed group, with notable declines observed in both 
the performance and language subscales. A large disparity was noted between the scores at year 
five in locomotor and personal-social, which both improved steadily, when compared to the 
remaining subscales, which all deteriorated. Steady trajectory declines were also evident over 
time in the control group with regard to language, eye-hand coordination and performance skills.  
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<<Insert Figure 2>> 
To account for anticipated delay among the FAS/pFAS group, mental age equivalent scores were 
plotted for all groups over the total GQ. The GQ trajectories increased steadily over time, with 
the control and alcohol exposed groups following a similar pattern of development. The 
FAS/pFAS group showed a trajectory than ran below and parallel to both the control and alcohol 
exposed groups. This parallel trajectory suggests that, while development was delayed in onset, it 
generally occurred at the same rate in the three groups. When chronological and mental age 
performances were compared, slower developmental rates become evident for all groups. 
Effects of socio-demographic variables on development 
Correlations were sought between the GMDS-ER sub-scale and GQ scores and the following 
variables: maternal educational level, marital status, occupation, parity, gestational month of 
pregnancy recognition, duration of breast feeding, reported level of pre-pregnancy alcohol 
consumption, infant gender, ethnicity, presence of prematurity, birth weight, length and head 
circumference. The only strong correlation that was detected was between gestational month of 
pregnancy recognition and neurodevelopmental outcome at year five in the FAS/pFAS group. 
This was true for GQ (r= -0.77), and was consistent across all domains, except for practical 
reasoning. A similar correlation was not found for the alcohol exposed group.  
Several other statistically significant, but weaker, correlations were also found for GQ as 
significance levels did not reach <0.5 for any other variable). In the control group, higher GQ at 
year five correlated with mothers being married, rather than cohabiting or single (r= -0.48), and 
with being Black African compared with mixed ethnicity (r=0.36). For the alcohol exposed 
group, higher GQ at year one, but not year five, correlated negatively with maternal parity (r= -
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0.42) and age (r= -0.34). In the FAS/pFAS group a similar correlation was found for parity (r= -
0.37), but not age (r= -0.04). Lastly, and only in the alcohol exposed group, the year one GQ 
correlated with infant head circumference (r=0.27), and the year five GQ correlated with the 
reported level of alcohol consumption (r= -0.32). Maternal educational level had no detectable 
effect. 
Multiple regression analysis examined factors associated with total GQ scores at year one and 
year five, in multivariate models that included the study group. The above analyses identify 
associations separately for each study group. Due to missing data, the gestational month at 
pregnancy recognition variable could not be included in this analysis. In the multivariate model 
for year one, there were significant associations with birth length at 0.73, with a 95% confidence 
interval (95% CI) of 0.24 to 1.22 (p=0.001) and maternal parity (-3.04, 95% CI -4.59 to -1.50, 
p<0.001). At year five, the association with birth length remained similar (0.80, 95% CI 0.28 to 
1.33; p=0.003) and there was an association with maternal age (0.53, 95% CI 0.12 to 0.93, 
p=0.01). There was also an association with two of the study groups: alcohol exposed -5.71, 95% 
CI -11.28 to -0.14 (p=0.05) FAS/pFAS -12.06, 95% CI -20.04 to -4.07 (p=0.003). 
DISCUSSION 
This prospective study compared the developmental trajectories from year one to year five for 
prenatally alcohol-exposed children without syndromic features to those of children with 
FAS/pFAS and to unexposed controls, in a poorly-resourced rural community in South Africa. 
The differences between the groups at year five, when the children were 5-6 years, were 
considerably larger than those reported in the same cohort when children were younger at 7-12 
months and 17-21 months of age (19). As expected, infants diagnosed with FAS/pFAS 
performed worse at both year one and year five over most developmental domains when 
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compared to other groups and struggled most with the higher-order cognitive tasks associated 
with manipulation and regulation. This difficulty with higher-cognitive functions, which 
becomes even more apparent with age, has been well described with FAS (7,8,11,13,19).  
The alcohol exposed group fell between the control group and the FAS/pFAS groups in terms of 
alcohol consumption, but also in many other maternal and infant parameters. From a cognitive 
viewpoint, their GMDS-ER scores were similar at year one to the control group. However, by 
year five, they scored lower than the control group on the eye-hand coordination, performance 
and practical reasoning subscales and for the GQ as a whole. The lower GQ score at year five 
remained significant on multivariate analysis. The intermediate developmental status of the 
alcohol exposed group, as well as the correlation of year five GQ with the level of alcohol intake 
in this group alone, was probably consistent with a dose-related effect of ethanol exposure on 
brain structure and function (24). This less severe exposure would have caused subtler or more 
region-specific effects, with the related adverse neurodevelopmental outcomes only becoming 
apparent later in childhood. Equally, it was consistent with the notion that as cognitive demands 
increase, those with even moderate levels of prenatal alcohol exposure find these demands more 
challenging (7,9,25). 
Most children in the sample, regardless of their study group, experienced some delay in 
important areas of development. In all groups, the total GQ, as well as the subscales for 
language, eye-hand coordination and performance, declined between years one and five. This 
suggests that factors other than prenatal alcohol exposure affected child development in this 
setting. Many of the children in this study, including the controls, were exposed to other adverse 
life circumstances. For example, most of the mothers in all groups were unemployed and had not 
completed secondary education, many had experienced the death of a child and a relatively high 
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proportion of infants in all groups had a low birth weight (18). It is known that 
neurodevelopment throughout childhood is strongly associated with socio-economic status, with 
children from low socio-economic status far more likely to falter compared to their wealthier 
counterparts (26). May et al. (24) showed that even in a South African setting with high exposure 
to prenatal alcohol, exposure to other poverty-related factors appeared to outweigh the effect of 
prenatal alcohol exposure (26). These other important factors include both biological variables, 
such as nutrition and growth stunting, and psychological variables such as limited child 
stimulation, exposure to violence and maternal depression (26). To complicate the matter, where 
socio-economic status is kept optimal, adoption studies have showed serious damage of the 
exposed children in later childhood (27).  
The greater drop-off in GQ, eye-hand coordination and performance for both alcohol exposed 
groups compared to the control group may, therefore, either represent the effect of ethanol 
exposure and of other prenatal and postnatal factors, or very likely a combination of all these. 
Overall, our findings confirmed the importance of addressing both maternal alcohol use and the 
immediate environment of at-risk women and children. Examples of interventions include FASD 
prevention strategies, optimising antenatal care, improving child nutrition, preschool services in 
poorly resourced communities, parent training to provide more stimulated home environments 
and early developmental interventions.  
It should be noted that the median maternal pre-pregnancy alcohol use was very high in the 
FAS/pFAS group and was relatively high even in the alcohol exposed group. Late pregnancy 
recognition in the FAS/pFAS group was strongly correlated with lower GQ and poorer 
developmental functioning over higher cognitive domains at year five. The most likely 
explanation is that late recognition prolonged the period of fetal exposure to alcohol.  
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At year one, infants with reduced lengths at birth and higher maternal parity presented with 
delayed developmental trajectories. Previous studies reported how early stunting, at least partly 
attributable to prenatal nutritional deficiency, was associated with less schooling, poor test 
performances and low earnings in adulthood (14-17,28).  
While we did not detect an association between ethnicity and alcohol exposure, we found a 
difference in neurodevelopmental outcomes between the control children of Black African and 
mixed ancestry. The reason for this is uncertain, but may have indicated differences in 
unreported drinking or in other environmental or parenting-related factors. It warrants further 
investigation. 
Study limitations 
Due to the limited size and the high-risk nature of the sample, caution should be used in 
extending these findings to other populations. Further limitations stem from use of the GMDS-
ER tool, which tends to measure general ability, but is less able to detect subtle or specific 
delays, especially during infancy (7). Furthermore, although this tool has been extensively used 
in research studies, direct comparisons between different versions of the GMDS developmental 
ranges are prone to misinterpretation due to differing means and standard deviations of the 
instrument (29). The use of mental age equivalents aimed to mitigate these limitations. It should 
be noted that the neurodevelopmental evaluation of alcohol effects in this study was limited to 
typically developing abilities at five years of age. It is possible that later effects on development 
should be investigated at an older age using other psychometric instruments and evaluations of 
behaviour.  
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Maternal alcohol histories are known to be sensitive and therefore potentially susceptible to bias, 
although there is considerable evidence that retrospective self-reports are more valid, or at least 
detect more alcohol use, than reports given during pregnancy (30).  
CONCLUSION 
All levels of prenatal alcohol exposure in this study influenced higher order cognitive abilities in 
children at five years of age. While participants diagnosed with FAS/pFAS were often 
developmentally different to the controls at year one, larger differences became evident with age. 
In contrast alcohol exposed children that did not meet the FAS/pFAS criteria were 
developmentally similar to the controls at year one, but by year five they demonstrated 
significantly lower functioning in the eye-hand, performance and practical reasoning domains. In 
addition, their GQ was considerably lower at year five, including in the multivariate analysis. 
The developmental trajectories of all children in the study is a matter for concern and suggests 
that pre-school services and other measures to stimulate child development may have a 
particularly critical role in this and similar local environments.  
In the FAS/pFAS group, strong correlations emerged between earlier maternal pregnancy 
recognition and higher overall functioning in the year five GQ scores and this finding was most 
likely to have been mediated by reduced drinking during pregnancy. However, it does emphasise 
the need for effective methods of preconception screening for alcohol use among South African 
women, together with alcohol education and counselling for women of childbearing age and 
early pregnancy recognition. 
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 Figure 1 Recruitment and attrition of participants in study 
  
  
 
Figure 2 Trajectories of developmental abilities, comparing children with FAS/pFAS, alcohol exposure and a control group. 
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Table 1 Infant, maternal, pregnancy and lifestyle variables based on FASD group allocation (N=121) 
 
p-values <0.05 are bolded and those F005-0.1 in italics.  
FASD=Fetal Alcohol Spectrum Disorder; AE=Alcohol Exposure; FAS=Fetal Alcohol Syndrome; PFAS=Partial Fetal Alcohol Syndrome; IQR=inter-quartile range; 
OFC=Occipital Head Circumference.  
†Some data are missing   
 Variable group Category, n/N (%) Control  
(35/121) 
Alc Exposed 
(57/121) 
FAS/PFAS 
(29/121) p 
 
 
 
 
Infant 
Gender Female 22/35 (63) 31/57 (54) 18/29 (62) .663 
Ethnicity Black 7/35 (20) 10/57 (18) 7/29 (24)  
 Mixed Ethnicity 28/35 (80) 47/57 (82) 22/29 (76) .769 
Anthropometry† Prematurity 1/35 (3) 7/57 (12) 9/29 (31) .005 
 Less than 2.5kg 6/33 (18) 13/55 (24) 16/25 (64) <.001 
 Birth length mean cm (sd), n 49.8 (3.6), 31 49.2 (4.1), 54 45.7 (5.7), 23 .002 
 Birth weight mean kg (sd), n 2.97 (0.4), 34  2.77 (0.6), 54 2.26 (0.5), 25  <.001 
 Birth OFC mean cm (sd), n 34.8 (1.9), 32 33.9 (2.4), 54 32.2 (2.7), 25 <.001 
Year 1 
 Length mean cm (sd), n 70.1 (3.0),35 68.7 (4.1),57 64.3 (3.7),29  <.001 
 
 Weight mean kg (sd),n 8.4 (1.1),35 7.6 (1.5),57 5.9 (0.9),29  
 
 OFC mean cm (sd), n 45.2 (1.4),35 44.5 (1.8),57 42.5 (1.3),29  
Year 5 
 Length mean cm (sd), n 105.6(4.4),35 101.4 (6.4),57 95.3 (5.7),29  <.001 
 
 Weight mean kg (sd), n 17.0 (2.1),35 15.8 (2.4),57 12.8 (1.6),29  
 
 OFC mean cm (sd),n 50.9 (1.4),35 50.1 (1.6),57 48.1 (1.4),29  
Maternal 
Maternal age† Mean yrs (sd), n 25.6 (6.5), 33 26.8 (6.2), 56 31.1 (6.6), 28 .002 
Marital status† Married/Engaged 8/31 (26) 15/55 (27) 5/29 (17)  
 Divorced/Widowed 1/31 (3) 3/55 (6) 0/29 (0)  
 
Unmarried, living with 
partner 5/31 (16) 14/55 (26) 16/29 (55)  
 Single 17/31 (55) 23/55 (42) 8/29 (28) .040 
Education level† No formal schooling 1/32 (3) 2/54 (4) 6/28 (21)  
 Incomplete Primary  2/31 (6) 9/54 (17) 9/28 (32)  
 Complete Primary  3/31 (10) 10/54 (18) 4/28 (14)  
 Incomplete Secondary  11/31 (36) 25/54 (46) 9/28 (32)  
 Complete Secondary  14/31 (45) 8/54 (15) 0/28 (0) <.001 
Maternal occupation† Full time 10/31 (32) 10/54 (19) 1/29 (3)  
 Part time 5/31 (16) 11/54 (20) 5/29 (17)  
 Unemployed 16/31 (52) 33/54 (61) 23/29 (79) .055 
Pregnancy 
& Lifestyle  
Parity† Mean # of children (sd), n 2.1 (1.3), 34 2.7 (1.6), 57 3.2 (1.5), 29 .007 
 Death of a child 4/34 (12) 9/57 (16) 11/29 (38) .019 
Month pregnancy 
discovered† Mean (sd), n 3.0 (1.5), 24 3.8 (1.4), 34 4.2 (1.9), 9 .070 
Smoking during 
pregnancy† n/N (%) 6/35 (17) 30/56 (54) 22/29 (76) <.001 
Alcohol units/week 
before pregnancy† median (IQR), n 0 (0), 35 13 (6-21),48 31 (18-61), 24 <.001 
       
Table 2 Differences in mean GMDS subscales at Year 1 and Year 5 between study groups 
  
Control (A) 
(n=35) 
Alc expo (B) 
(n=57) 
FAS/pFAS (C) 
(n=29) 
  
GMDS subscales Assessment Mean Mean Mean 
(A vs. B) 
P 
(A vs. C) 
P 
Locomotor  Year 1 97.3 98.0 88.9 .833 .034 
 Year 5 107.6 109.5 97.4 .623 .035 
Personal-Social Year 1 109.0 108.9 103.1 .974 .198 
 Year 5 116.8 113.4 101.5 .357 .001 
Language Year 1 110.7 111.5 102.8 .744 .015 
 Year 5 76.9 72.3 70.5 .159 .133 
Eye-Hand Coordination Year 1 100.6 100.1 94.4 .870 .135 
 Year 5 88.3 80.3 68.5 .033 <.001 
Performance Year 1 97.9 95.7 91.5 .527 .085 
 Year 5 79.9 69.0 63.3 .002 .001 
Practical Reasoning∆ Year 5 90.1 81 73.2 .010 <.001 
Total General Quotient 
(GQ) 
Year 1 103.2 102.8 95.9 .891 .028 
Year 5 93.2 87.3 78.8 .026 < .001 
p-values <0.05 are bolded and those 0.05-0.1 in italics. 
Year 1=7-12months; Year 5=5-6 years; GMDS=Griffiths Mental Developmental Scales; Alc Expo= Alcohol Exposure; FAS=Fetal Alcohol Syndrome; PFAS=Partial Fetal 
Alcohol Syndrome. 
∆Practical Reasoning subscale only included Year 5 assessment  
 
